Abstract Mild symptoms usually continue after excision of the medial patellar plica. We noticed that the palpable tender cord, located on the anteromedial aspect of the knee in patients with plica syndrome, did not disappear completely after excision of the synovial fold. Beneath all plicae, a retinacular band was visible, and only after excisions of this band did the cord become impalpable. We conducted a study to determine the role of these medial retinacular bands in the symptomatology of the disorder. Twenty-four knees of 22 patients diagnosed with medial patellar plica syndrome were divided into two groups. In the first group, arthroscopic excision of the synovial plica was performed. In the second group, retinacular bands beneath the plica were additionally excised. When Lysholm scores were compared, we found that the second group showed significantly greater improvement. We believe that the retinacular bands play a role in the symptomatology and the pathophysiology of plica syndrome and that excision improves the outcome.
Introduction
Synovial plicae are embryological remnants of synovial tissue. Multiple cavities in the knee coalesce to form a single cavity with synovial lining at the tenth foetal week. After this coalescence, mesenchymal tissue may persist as a plica in varying sizes and extent depending on the degree of reabsorption [20] . Infrapatellar, suprapatellar, and medial patellar plicae are the most prominent. The normal plica is a thin, pliable, synovial fold containing abundant elastic and areolar tissue. The elasticity of the tissue allows the plica to glide over bony prominences [6] . However, trauma to the knee can cause inflammation, resulting in oedema, thickening, and inelasticity of the tissue, and plicae may eventually scar into fibrotic bands that bowstring over the femoral condyle [6] . The medial patellar plica is the one that is most frequently symptomatic. It originates from beneath the quadriceps tendon, coursing medial to the patella, turns around the medial femoral condyle, and inserts into the infrapatellar fat pad [19] . In symptomatic patients, the medial patellar plica can easily be palpated as a tender cord. On several thin patients, we have noticed that the palpable cord did not disappear after removal of the synovial plica. Others have reported similar findings [18, 25] .
Material and method
Patients referred with anteromedial knee pain were evaluated for possible inclusion in the study. Inclusion criteria were presence of a tender anteromedial cord suggesting plica syndrome, lack of response to 3 months of conservative treatment with muscle strengthening exercises, and intraplical injection of a long-acting corticosteroid. Patients with point tenderness at the medial joint line, a positive McMurray test, or patellofemoral complaints were excluded. Standing antero-posterior, lateral knee, and tangential patellar radiographs were obtained in all patients. If radiographs revealed major patellar tracking abnormality or signs of osteoarthritis, those patients were excluded from the study.
Twenty-two patients with 24 knees were finally included in the study. They comprised 33% of all patients referred with knee pain in whom the diagnosis of an isolated plica syndrome was made during the 1-year period of the study. Seven patients were men and 15 were women. Average age was 44 (14-61) years. With the exception of two patients who had had complaints for 10 years the mean duration of symptoms was 10 (4-24) months. A summary of the patient-related data is shown in Table 1 . A catching or locking sensation was present in 18 knees, and all patients had pain on flexion over 90°. An adequate range of motion assessment could not be done because of pain in extremes of flexion. Intermittent swelling occurred in 14 knees, and constant swelling was present in five.
The institutional ethical committee approved the study, and informed consent was taken from all patients. Patients were divided into two groups of 12 knees alternately in order of entrance to the operating room. In the first group, standard antero-lateral and antero-medial portals were used. Before distending the joint, the plica was identified at the medial gutter of the knee. The disorder was confirmed by chondral erosion on the medial femoral condyle against the plica, where it impinged (Fig. 1) . The plica was excised completely with the help of a motorized shaver instrument and a basket forceps, as required. After complete excision, the retinacular bands of the medial retinaculum and the patellofemoral ligament were visible below the excised tissue. Finally, the portals were sutured over a suction drain.
In the second group, in addition to the previous procedure, the retinacular bands were also excised completely until the subcutaneous fat tissue was visible (Fig. 2) .
The suction drains were removed 24 h after the procedure, and full weight bearing was allowed. Active and passive range of motion and quadriceps and hamstring stretching and strengthening exercises were started on the first postoperative day. Elastic bandaging was continued for 3 weeks. The patients were followed up for pain, range of motion, quadriceps atrophy, and patellar stability and were also evaluated using preoperative and latest follow-up Lysholm scores. Lysholm scores between 95 and 100 were considered as excellent results, between 90 and 94 as very good, between 80 and 89 as good, between 70 and 79 as fair, and below 70 as poor, using the system recommended by Pidoriano et al [22] . The scores were analysed statistically using the Mann-Whitney test.
Results
In all knees, a chondral erosion on the medial femoral condyle was seen. In ten knees, the chondral erosion was graded as Outerbridge grade 1; in eight, grade 2; in five, grade 3; and in one, grade 4.
Patients were followed up for a mean of 30 (24-36) months, and preoperative and latest follow-up Lysholm scores were compared. Antero-posterior, lateral, and patello-femoral knee radiographs were also reviewed at the latest follow-up. In the first group, one patient did not improve at all and another was referred with bilateral recurrence after 10 months. Steroid injection and exercise programmes did not help this patient, and she was relieved only after a second arthroscopic procedure in which both the synovial plica and the retinacular bands were removed. She remained symptom free 24 months after the index operation, after which she was lost to follow-up. Except for these two patients, all knees were free of symptoms. Effusion developed in 20 of the 24 knees but resolved again in 3-4 weeks. Severity and the duration of effusion did not differ between the groups. At the last follow-up, control patients were examined for patellar instability that might have been caused by the resection of the retinacular bands, and tangential patellar radiographs at 20°of knee flexion were obtained. None of the patients had complaints of patellar instability, none had abnormal lateral or medial transposition, and no abnormal patellofemoral tracking was seen. On all radiographs, the patella was congruent with the femoral patellar groove, and there was no patellar tilt or lateral displacement. Two patients from group 1 had slight quadriceps atrophy. Five patients in group 1 had restricted flexion over 90°due to pain. In group 2, all patients had a full range of motion and none had atrophy.
In group 1, the mean preoperative Lysholm score was 33 (range 11-70), and the mean postoperative score was 71 (range 30-99). In group 2, the mean preoperative score was 44 (range 24-61), and the mean postoperative score was 93 (range 80-100). In group 1, there were four good/excellent, four fair, and four poor results; in group 2, all scored between good and excellent. Preoperative Lysholm scores did not differ significantly between the two groups. Postoperatively, patients in group 2 showed a significantly better improvement. 
Discussion
The frequency with which the presence of a plica has been reported varies between 14% and100% in arthroscopic procedures and between 25% and 33% in cadaver dissections [3, 7, 9, 17] .
Although some authors believe that it rarely is symptomatic, is being diagnosed too often, and is confused with meniscal injuries [15, 26] , there are reports stating that a symptomatic plica is found in 4% of all arthroscopies and constitutes 28% of all internal derangement cases [8, 24] . Our finding mirror that of Koshino and Okamoto who reported a symptomatic medial plica to be found in 13% of all arthroscopic procedures [18] . The cases in this report made up 14% of the arthroscopic procedures during the study period. Misdiagnosis of the syndrome is frequent. Farkas et al. claim that only three of the 14 cases they have treated for medial plica syndrome received a correct diagnosis prior to the procedure [10] . In another series, 32% of the plica cases were preoperatively misdiagnosed as meniscal lesions [5] .
Surgical treatment is indicated if conservative therapy fails [9, 16] . Arthroscopic complete excision of the plica is the preferred method of surgical treatment. The reported results of surgery vary between 65% and 100% good or excellent [8, 10, 12, 14, 18, 23] . Good or excellent results decrease to as low as 40% when a cartilage lesion is present [14] . The impingement lesion is defined as the localized femoral condylar ridge or groove of the articular surface that impinges upon the plica with increasing flexion, and its incidence is reported as 14% [8] . Frequency of the secondary chondromalacia or impingement lesion varies between 13% and 49% [14, 23] . Although some authors believe that the presence of the chondral lesion does not change the surgical outcome [10, 12, 23] , other emphasise its influence on long-term results [14] . We observed a cartilage lesion of varying severity in all knees. This may explain why we obtained only 33% good/excellent results in the first, excision of plica only, group, and encountered recurrence in two knees and continuation of symptoms in one knee. When the retinacular band was excised in addition to simple removal of the synovial fold, the success rate increased to 100%.
The femoral condylar chondropathy is thought by some authors to be mechanical damage caused by direct contact from the bowstringing plica [4, 21] . Other authors believe that the erosion of the chondral surface of the medial femoral condyle is caused by local synovitis secondary to irritation by the synovial fold rather than a mechanical injury [2, 13] . History of blunt trauma or, more often, overuse of the knee is usual in the plica syndrome and has been reported in 50% of patients [12] . Sometimes, no special condition is necessary [9] . Trauma or overuse injury probably initiates the synovitis. An increased number of nerve elements has been demonstrated in the substance of the plica, contributing to the symptoms of pain [11] . We believe that retinacular bands may have a role in both the development of local synovitis and the mechanical irritation of the femoral condyle.
Despite improvement, mild symptoms may persist after excision of the plica alone [3] . Inferior results of treatment of plica syndrome compared with other arthroscopic procedures have been reported [8, 16] . We made diagnoses based on the palpable tender band medial to the medial edge of the patella. We noticed that in some patients, the band was still palpable after complete excision of the medial patellar plica and disappeared only after resection of the thick retinacular band beneath. It is known that the plica does not always correspond to the palpated cord [25] . In a case series, the cord-like mass, palpable in 30 knees, disappeared in 25 postoperatively [18] .
We dissected the medial side of the knee in five embalmed cadavers. The medial side of the knee is comprised of a three-layered tissue-plane system as described by Warren and Marshall [28] . The medial patello-femoral and patello-meniscal ligaments rest on the second layer, which is superficial to the joint capsule and deep to the deep fascia [27] . We found that the retinacular bands that we excised lie inferior and deep to the medial patellofemoral ligament and deep to the patellomeniscal ligament (Fig. 3) .
The medial patello-femoral and patello-meniscal ligaments are the major restraints preventing lateral patellar instability [1] . The retinacular bands that come into view after excision of the medial patellar plica, lie a safe distance from the medial patello-femoral ligament and thus excision of these bands does not affect the restraining function of the ligaments. We believe this procedure does not affect patellar stability, improves treatment outcome, and decreases the recurrence rate of medial synovial plica syndrome.
